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Abstract 

 The objective of the robotic arm is to provide means and apparatus for making an efficient system for the purpose of sewage 

cleaning. Arduino board enabled on geared motors of 25 kgcm along with a rotating 360 degree arm infrastructures are utilized 

for building the system. Thus, by making use of this rotating arm powered by the motors and actuators controlled by Bluetooth 

is salient features for the smart cities, a robotic arm used for the sewage cleaning is built.In the current scenario requires high 

capital investment in the labor for the government along with the life threatening risks to the person being involved with this job. 

This mainly takes into the account a number of deaths being caused due to threats in the manholes. An efficient way of cleaning 

is required which does the job with more speed as well as does the job with no threat to life. The project would be developed on 

the crane mechanism which would make use of an arm mounted on the hydraulics. It would further be attached to a metal wire 

which will help in digging out the various wastes from the sewage.     

Keywords: Sewage Cleaning, Actuators, 360° Rotating 

I. Introduction 

Drains contain abundant organic matter when they decompose in the absence of oxygen they produce hydrogen sulphide, 
especially if the environment is warm and the sludge has been stagnating. Hydrogen sulphide is soluble in water and becomes 

trapped in sewage matter. When the latter is disturbed the gas leaks out and causes nausea. The temporary normal inability to 

distinguish a particular odor after a prolonged exposure to that airborne compound. This is why it is more dangerous for humans 

to work inside the drains one of the sensory faculties’ stops being able to sense threats. If a worker must enter the drain, then 

they must be equipped with the detectors to alert them to the presence of a potentially deadly compound in the air. This is for 

overcoming such problems a design of a model is being proposed which will not only spare out in the automation of the task but 

it will also reveal a few changes in the traditional approach of doing the job. The project consists of an approach towards making 

a concept of an automated arm which will spare in the cleaning of tanks and sewers. The design would consist of an arm 

mounted over the hydraulics and a metal wire attached to it will be tied to a bucket structure which will consist of a structure that 

it automatically collects the waste and dig it out and that would be collected in a sort of tank. The most advanced feature of the 

project is that the whole process will be controlled automatically with Wi-Fi. Therefore the process is no more requiring the 
implementation of a particular person for the job. The whole model is self logistical i.e. it can move from one place to other with 

the tyres on which it is mounted. 

II. MATERIALS AND METHODOLOGY 

 

Parts of Arm Material Used 

Body frame Mild Steel 

Rotating table plate Cast Iron 

Wire High Speed Steel 

Bucket Mild steel 

 

 The wireless controlled Bluetooth module connects with the arduino UNO of the model which supplies current to the various 



   

   

 

 

motors when required at different time intervals the whole project runs over the power offered by three BLDC geared motors 

which are powered by a battery DC supply. The motor helps in the 360 degree rotation of the arm as well as the movement of 

the whole machine from one point to the other point these wheels help in making the reach of the mechanism to the remote areas 

which not only just helps in the remote reaching but spares in the proper movement of the system. The arm is hinged over an 

actuator which helps in the movement of the arm along the various axes like there are basically two movements along the 

horizontal and another along vertical axis this helps in increasing the height of the arm and the horizontal movement helps in 

increasing the reach of the arm. Due to this arm can reach to a manhole which is at a certain distance, here a bucket is attached. 
Basic frame or the chassis is prepared using the hollow bars of mild steel. The frame joints are welded using electric arc welding 

to provide appropriate strength & rigidity. Thereafter the bearings are mounted on the frame for attaching the axle & the wheels 

to obtain the mobility of the mechanism. At the center a gear mechanism is introduced with an attachment for the 360° 

mechanism is attached. On the turn table of the 360° mechanism the arm is welded. The arm is free to rotate in all directions. At 

the end of this arm, a grab bucket is attached by the means of the pulley & wire system. The grab bucket is made up of mild steel 

and the opening & closing of this bucket functions through a NemaX grab mechanism. This bucket is equipped with a grab 

mechanism which basically grabs the waste material that needs to be evacuated. Two actuators are provided for the vertical & 

horizontal movement of the arm. Also a motor is fitted on the arm to facilitate the lifting of the bucket by winding the wire on a 

pulley mounted on the arm. For the mobility of the mechanism, two motors are attached- one for providing the front & backward 

drive, & one for the steering mechanism. The Arduino Bluetooth consol is connected to the motors & actuators directly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III. Result and discussion 

After performing various test in laboratories following results were obtained and the stats are depicted below: 

 We have made the use of the Bluetooth module controlled device which will make the use of 360 degree rotating arm for the 

cleaning of the sewage and prevents the manpower from entering into the brutal environment of the manholes. As far as the 

safety is concerned the manholes are the brutal environment consisting of various harmful gases like SOX and NOX other than 
that consisting of various cryogenic gases and cleaning process of the manholes manually requires the manpower to get into that 

environment which is a threat to their life so the main benefit of this project is that the involvement of manpower will be 

negligible as the whole job would be done by the arm so the main benefit of the proposed model is that the negligible manpower 

is required along with the increased efficiency so the job would be done faster. 

 

 

 

 

Figure 1: Existing Model of the Machine 



   

   

 

 

IV. Conclusion 

• The proposed system is helpful in handling the blockage of drain in effective manner. As whole system is providing 

solution over the       total cleaning of drain line not only floating material but also waste accumulates at the bottom of drain. In 

India, cleanliness is major issue regarding health and society. So as to provide a step in we design such system which will help to 

have clean society. It will also helpful in future for growing economy of Municipal Corporation. 2 to5 Summarized statements 

are required in this section.  

• In the treatment system of drainage Waste water control by the motor, roller chain and sprocket, lifter and the collecting 

bin to achieve semi-automatic control of sewage waste water treatment. Drainage from industries is treated through this project 

to meet the national emission standards, with stable operation, low cost and good effect. Drainage wastewater control is treated 

by this method to irrigate plants, clean toilets, etc. The cleaner functioned effectively during the heavier rains which had more 

volume of running water with garbage and high velocity. By this proposed system, the men power will be reduced. On the basis 
of these result we can conclude that it is an innovative method of minimizing manual stress and thus very much reliably 

stabilizing the in the pond. The project carried out by us made an impressing task in the environmental purpose and it is very 

useful for the small scale works. Although this system able to collect the garbage from the lake with human intervention. The 

objective of the project was successfully achieved.  

• Automation is a technology concerned with the application of mechanical, electronic and computer based systems to 

operate and control production. This system is used to operate automatic drainage cleaning system. This project may be 

developed with the full utilization of men, machines and materials and money. Also we have followed thoroughly the study of 

time motion and made our project economical and efficient with the available resources. We hope that this will be done among 

the most versatile and interchangeable one even in future.  

• We can able to obtain automatic drainage cleaning equipment. As long as the drainage system is considered the function of 

the main drainage system is to collect, transport, and dispose of the water through an outfall or outlet. The drain waste water 
cleaner machine is designed and manufactured by using gear changing and shaft coupling principle. It consist mainly DC geared 

motor, shafts, waste removal plates, dust bin, bearings, sprocket and chains. Construction materials are easily available, creates 

employment (construction and maintenance), simple to construct. This system was designed, fabricated successfully. 
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